Introduction {#sec1_1}
============

In response to the COVID-19 epidemic, dramatic heath system reorganization has been necessary to treat the first wave of infected patients. In this context, cancer patient management has been significantly impacted, from diagnosis to follow-up \[[@B1], [@B2]\].

Although the epidemic is still active, some countries have now attempted to address the peak of the epidemic, and the management of patients with cancer in this new context remains questionable. Each year in France, 181,341 people die of cancer and 412,952 people learn that they have the disease \[[@B3]\]. To prevent excess cancer mortality \[[@B4]\], we believe that healthcare systems need to be completely reorganized to provide the most appropriate network for patients and caregivers. Change is the basic law of nature, but "it is not the strongest species that survive, nor the most intelligent, but the ones most responsive to change" (Charles Darwin).

We do not have enough beds, equipment and staff to care for a surge of patients in a widespread, rapidly escalating outbreak. The American College of Surgeons (ACS) released the "COVID-19 recommendations" for the management of elective surgical procedures and recommended minimization, postponement, or cancellation of electively scheduled surgeries and invasive procedures \[[@B5]\]. This work by the ACS underlines that the response to the crisis must be adapted to the evolution and known phase of the pandemic. To avoid being swamped with sick patients, public health authorities aim to flatten the spread curve of the virus (Fig. [1](#F1){ref-type="fig"}). Flattening the curve will probably save lives. However, lockdown is likely to prolong the duration of the epidemic by delaying the time taken to reach herd immunity in the absence of an effective vaccination. At this time, we are at the beginning of the crisis, but we can already anticipate the needs of our medical organizations so that they can be set up gradually as the pandemic evolves. Thus far, most oncology and surgery groups \[[@B6], [@B7], [@B8], [@B9], [@B10]\] have only given instructions or recommendations for the phase before and during the peak of viral contamination.

We can determine 3 phases for this pandemic (Fig. [1](#F1){ref-type="fig"}). Phase 1 is the start phase. Phase 2 is "the storm," with a number of cases that doubles very quickly. Phase 3 is the recession phase, which can be followed by a return to normal or by a new cycle (second wave).

We detail here the specificities of each epidemic phase from an oncological point of view and discuss several organizations to optimize the flow of cancer patients during the COVID-19 pandemic.

Health System Proposals According to the Pandemic Phases {#sec1_2}
========================================================

This pandemic is evolving by cluster, thus rendering adaptation nonstandardized within the same country. Indeed, some regions may be in phase 1, while others will be in phase 2 or in phase 3. As a result, adaptation will have to be regional rather than national, at least during phases 1 and 2.

Several recommendations \[[@B6], [@B7], [@B11], [@B8], [@B9], [@B10]\] have been published on oncologic management during the pandemic; however, it is unclear when these recommendations should be applied. Phases 1 and 2 are the most impressive but have a relatively short duration, and the oncological impact will be moderate for individual care. Phases 1 and 2 will generate a significant number of patients to be treated during phase 3. Phase 3 will last for a long time, and the oncology care system could be overwhelmed (Fig. [1](#F1){ref-type="fig"}).

In light of this major problem, adaptation during phase 3 is in fact the real challenge of oncology, as we will be confronted with individuals who expect personalized care but for whom the response will need to be integrated into an overall structural organization focused on virus risk prevention.

During Phase 1 (Calm before the Storm) {#sec2_1}
--------------------------------------

Phase 1 is already behind us. However, the adaptations are important to analyze because a second wave is pos­sible.

During this phase, we must prepare the management of phase 2 to make it as nonlethal as possible. The aim was to postpone the peak of the epidemic to have enough beds in the intensive care units (ICU). Activities must be reduced to dispatch enough healthcare workers (HCW) to the COVID ward. It was asked to postpone or cancel elective and nonurgent procedures. The emergency and resuscitation departments must reorganize the hospital around COVID-19 management. The mental load induced by this work is so important that it is necessary to give them time to make this reorganization possible.

For cancer patients, diagnosis and treatment should be tailored to the best available resources. As patients with cancer are more likely to develop severe forms than are individuals without cancer \[[@B12], [@B13], [@B14], [@B15]\], some groups have proposed \[[@B6], [@B7], [@B11], [@B8], [@B9], [@B10]\] postponement of nonurgent treatment in favor of a chemotherapy regimen that induces less neutropenia. Radiotherapy treatment could also be postponed because patients have to be treated every day, which increases the risk of contamination when going to and from the hospital. To minimize this risk of contamination, some have proposed adapting dose modulation \[[@B16]\]. What is certain is that when radiotherapy treatment has started it should not be interrupted \[[@B9], [@B17]\].

There are points in common in the care of cancer patients, i.e., (1) prevent undernutrition; (2) avoid significant deterioration of the immune system by aggressive treatments; (3) avoid hospitalizations, visits, and hospital stays that would favor contamination with the virus; (4) favor a therapeutic sequence that does not impose a strict surgical timing that cannot possibly be achieved; (5) discuss each case in a multidisciplinary meeting on a regular basis to adapt the individual strategy to the duration of phases 1 and 2; and (6) offer the availability of psychological support to patients who have to face cancer and the fear of infection.

All unnecessary consultations should be postponed and replaced by dematerialized consultations to reduce the risk of cross-infection. If the consultation is essential, the relevant CDC recommendation \[[@B18]\] must be strictly observed. Patients with cancer frequently need hospitalization, and it seems that the hospitalization sectors must be fitted out in individual rooms to limit cross-infections with other patients; individual rooms also facilitate the management of isolation. It seems important to inform the patient and their family that visits are not allowed. Even if the treatment times are longer than usual due to the precautions taken to avoid cross-infection, it seems advisable to set up a dematerialized communication system with a member of the family.

Among the problems that this crisis raises, one of them is the elevated risk of HCW of exposure to the virus. It is mandatory to ensure the safety of HCW for their own well-being and to safeguard continuous patient care \[[@B19], [@B20], [@B21]\].

During Phase 2 (the Storm) {#sec2_2}
--------------------------

During this phase, all efforts are focused on ICU management to save the lives of COVID-19 patients. It seems unrealistic to be able to treat a patient with cancer during this phase while we are building makeshift hospitals on the streets of our cities. The adaptations described for phase 1 can be applied during phase 2 if conditions are favorable. If a patient has received a treatment that can induce neutropenia, regular blood tests should monitor this parameter, and hematopoietic colony-stimulating factor should be used if necessary.

During Phase 3 {#sec2_3}
--------------

The duration of phase 3 is unpredictable, but it is likely to last several weeks or several months. This duration, by itself, justifies modifications to our health care system (HCS).

During this phase, we will have to manage infected patients, immunized patients, and patients who have not been infected by the virus. The latter can be infected but asymptomatic.

Infected patients must be cared for by a dedicated infection department and isolated from other citizens. Oncologic treatments must be interrupted, except, as we mentioned above, for radiation therapy that has already started and for hormone therapy. If a patient has received a treatment that can induce neutropenia, regular blood tests should monitor this parameter, and hematopoietic colony-stimulating factor should be used if necessary. There is currently no evidence on the value of prophylactic use of these treatments during a pandemic.

Immunized patients should be treated as they would have been before the pandemic. Large-scale deployment of serological testing is underway internationally. If immunization is documented, this information should be recorded in the patient\'s medical record because a new SARS-CoV-2 infection seems unlikely \[[@B22]\].

The necessary adaptive measures that we have to set up must take into account the coexistence of these 3 groups of patients. We must be particularly vigilant for uninfected patients and those with multiple comorbidities who are more likely to develop severe forms. The main objective of phase 3 will be to continue to control the epidemic while managing the majority of asymptomatic or nonimmune patients. All efforts to limit mortality from COVID-19 should not lead to excess mortality due to acute or chronic pathologies for the rest of the population (COVID free) \[[@B4]\].

Education and Information for Cancer Patients {#sec2_4}
---------------------------------------------

Today, everyone is aware of the risk of infection. Cancer patients should be informed that they are more likely to develop severe forms. Information must be delivered on hand washing, social distancing measures, the symptoms and signs of infection, the risks of multiple travel trips, and the need to inform healthcare personnel of any new symptom that may give rise to a fear of infection.

Screening Program before a Medical Consultation or Hospitalization {#sec2_5}
------------------------------------------------------------------

The purpose of this screening is to prevent an infected patient from coming to the oncology clinic \[[@B23]\]. A phone call should be made the day before the appointment using a screening checklist (listing: travel, contact with infected patients, symptoms related to a possible infection, temperature, and antipyretics) (Table [1](#T1){ref-type="table"}). There are, to date, no specific guidelines regarding the use of masks in cancer patients. However, these vulnerable patients should be protected as much as possible, and the wearing of masks may seem useful in this particular period.

A final check will be carried out before admission in a dedicated room. Patients have their temperature checked twice in the waiting area and inside the clinics, with at least a 10-min interval between the 2 checks \[[@B24]\]. In case of doubt about a possible infection, the patient is transferred to the dedicated COVID-19-positive stream, and management will be performed according to the recommendations \[[@B19], [@B25]\]. In all cases, these recommendations must be observed due to the large proportion (up to 33%) of asymptomatic forms \[[@B26], [@B27]\].

All people entering the clinic, including HCW, must undergo the same screening method.

The aim of such screening is not only to prevent SARS-COV-2 from entering a COVID-free hospital but also to reassure patients and convince them to accept adequate oncological treatment.

Today, a question arises: should or can we go further in the detection of asymptomatic cases?

In symptomatic patients, the sensitivity of computed tomography (CT) and RT-PCR is 98 and 71%, respectively \[[@B28]\]. There are currently very little data on the results of these examinations in asymptomatic patients. In a recent study, 337 asymptomatic patients were detected by RT-PCR, and none of them were found to be positive \[[@B29]\]. Zhang et al. \[[@B30]\] reported the CT characteristics of SARS-CoV-2 pneumonia in 16 asymptomatic patients. Thus far, we do not have useful examinations to propose this intensification of screening. In addition, this route is costly and resource intensive and adds pressure to a hospital system already under strain.

Outpatient Consultation {#sec2_6}
-----------------------

Outpatient visits to the clinic should be reduced without jeopardizing oncologic patient care. All nonessential consultations must be replaced by dematerialized consultations. Reducing the number of consultations has 2 aims: to reduce the risk of infection of nonimmunized patients and staff and to anticipate the foreseeable decline in consultation possibilities. This decrease is due to 2 factors. The first factor is that consultations will probably be longer because patients\' stress increases, since they must face cancer as well as the infection risk. The second factor is that consultations must be scheduled with long intervals between successive appointments to prevent crowding in waiting rooms.

Contacts with patients must be limited. If a clinical examination is essential, then it must be carried out with gloved hands. HCW must change their gloves immediately after being in contact with patients, body fluids, or contaminated materials. Quick-drying water-alcohol gel must be used for hands.

Cancer survivor patients are good candidates for telemedicine follow-up \[[@B31]\]; however, the rescheduling of this visit should be planned to prevent the patient from being lost to follow-up.

Hospitalized Patients {#sec2_7}
---------------------

Cancer patients are frequently hospitalized either for urgent symptoms or for medical or surgical treatment. As we mentioned above, all of these hospitalizations require a strict triage to keep the negative COVID stream free of virus infection \[[@B32]\].

Before hospitalization for elective surgery or immunosuppressive chemotherapy, it may be necessary for and very important that a patient be isolated at home for a certain period (such as the 14-day quarantine period recommended by the WHO) to reduce the risk of being infected.

It seems optimal for the hospitalization ward to be sectioned in individual rooms during the epidemic period to forestall cross-infections with other patients. Individual rooms also facilitate isolation management if necessary. It seems important to inform the patient and their family that visits should be prohibited. These limitations are intended to protect the patient, other patients and the staff. This limitation could generate a higher level of stress and anxiety than before the pandemic, and this situation must be anticipated. It is advisable to set up an electronic individual communication system, in addition to the telephone, to create virtual proximity to the patient and his/her family. Information on the patient\'s state of health may also be communicated to a family member if the patient agrees with this or requests it on a regular basis.

Before starting treatment, some asymptomatic patients may be isolated and quarantined if, after triage, doubt persists, such as contact with a possibly infected person. Indeed, screening tests have a low sensitivity and today do not eliminate a latent or early infection. Differential diagnoses, especially the adverse effects of medical treatment, surgical complications, and other causes of infection, should be eliminated.

This COVID-negative hospitalization area must be seen by caregivers and patients as a sanctuary, and rigorous application of infection prevention and control measures in health care facilities is mandatory \[[@B33], [@B34]\].

HCW in the Oncology Department {#sec2_8}
------------------------------

At the beginning of phase 3, it might be possible that the workforce will be affected by measures taken by the state or the government (confinement, lifting of confinement, closing of schools, etc.), and the activity will have to be initially adapted to gradually return to normal. However, at the start, work flexibility should be facilitated to reduce stress for HCW and to maintain a sufficient level of staff \[[@B35], [@B36]\].

Staff must strictly apply the measures recommended by the CDC in the hospital. In their daily lives, outside of hospitals, HCW have to follow the recommendations found on the WHO and CDC websites for the general population \[[@B37]\]. All staff must receive full training on how to behave and how to protect themselves and others in and outside of the hospital.

Adequate personal protective equipment must be available, but their use must be precise and without waste because of the risk of shortage.

Meetings are risky situations for infection; all unnecessary meetings must be canceled.

On the other hand, multidisciplinary meetings must be maintained because they allow the right treatment for the right patient to be determined in a personalized manner. These meetings must be held in small groups (team segmentation practice) to minimize the risk of infection and secondarily enlarged according to the prevalence of virus infection.

As Ngoi et al. \[[@B38]\] believe, staff morale was expected to be affected during the crisis by the workload of team segregation, the cancellation of leave, and the enforcement of social distancing. Strategies to boost morale need to be developed.

Oncologic Treatment {#sec1_3}
===================

Many medical and surgical societies or groups have published emergency guidelines for the management of cancer during the COVID-19 pandemic \[[@B6], [@B7], [@B11], [@B8], [@B9], [@B10]\]. As we mentioned above, these recommendations are mainly intended for management during phases 1 and 2. These treatment changes have been useful as long as optimal treatments cannot be offered to patients. These treatment modifications, which are mandatory during the crisis, have resulted in a large waiting list, particularly for patients awaiting surgery. The lists of patients awaiting surgical intervention will be the longest to resorb because the surgical capacities will return to normal very gradually. This return to normal for surgery will depend on the number of anesthesia teams available. These teams will probably be very tired after the management of phase 2 and still engaged in ICU management during phase 3, which seems to start with a slowly decreasing tray. Another point to consider is that a significant number of patients whose surgeries have been postponed have received treatment with chemotherapy on hold. The timing of the rescheduled surgery will depend on the end of the chemotherapy, which complicates the management of reprogramming. The medical records of all patients should be analyzed to determine the date and specific details of the last treatments and the date of the last imaging workup. Most patients will need to be seen for consultation to check their general and nutritional status and to assess whether the cancer has progressed. Fragile patients may have been weakened by confinement, a lack of physical exercise, and the development of cancer. These weaknesses must be addressed before these patients start aggressive treatment.

The adaptive guidelines for managing the crisis will be useful during the start of phase 3 and will allow for the management of the waiting lists without altering the patients\' prognosis. However, as soon as possible, optimal treatments should be offered to patients in the most secure environment possible. In the field of surgery, after the resumption of activities, there will be a short favorable period, which will partly allow for the treatment of the accumulated cases. This will be possible because during phases 1 and 2 there have been no diagnoses of new cases. The duration of this favorable period will be linked to the duration of the diagnosis and the duration of the cancer staging workup; additionally, some cases will need neoadjuvant treatment before surgery.

Hospital Reorganization {#sec1_4}
=======================

Most hospitals treat infected patients in dedicated units, with a proximity between the COVID-positive units and the COVID-negative units and departments used by both. To offer aggressive treatments to patients weakened by cancer or surgery in the safest possible environment, it seems necessary to reorganize our hospitals. The goal is to create a cancer hub that is uncontaminated by the infection. In many countries, hospital-based cancer treatments are integrated into general hospitals and contribute to a clean cancer hub, which could be complicated by the mandatory testing of anyone who accesses the hospital. We are at war against this pandemic, and we must not underestimate the adaptability of our systems, as in real wars. General Patton used to say during WWII, "Don\'t tell people how to do things; tell them what to do and let them surprise you with the results." We could have applied this principle, but we preferred to consider the possible organizations according to the most common architecture in hospitals. The different proposals can be combined to adapt to local constraints, and the ingenuity of each will do the rest.

The radiotherapy center is sanctuarized as a negative COVID center, and COVID-negative centers have a triage zone. Various proposals could be made (hospital reorganization \[HR\] 2--6 as follows), but the organization adapted to the majority of hospitals (HR1) is shown in Figure [2](#F2){ref-type="fig"}.

HR1: Monobloc Hospital or Podium with 1 Tower {#sec2_9}
---------------------------------------------

In this kind of building, several floors will serve COVID-negative patients, and others will serve COVID-positive patients. Several floors will be shared with a mix of COVID-positive patients and COVID patients. These last floors will accommodate the radiology department, an ICU, a pharmacy, a food supply department, and all technical departments. An ICU should be created in the COVID-negative area, as was done during the ICU crisis. In the mixed zone, drastic precautions must be applied to avoid cross-infection; elevators dedicated to each group must be clearly identified.

HR2: Hospital Organized on Campus with Individual Buildings {#sec2_10}
-----------------------------------------------------------

One or several buildings will be dedicated to COVID-negative patients and other to COVID-positive patients. The COVID-negative hospital should ideally include radiology and biology departments, an ICU, a pharmacy, and a food supply department. The radiology department must offer diagnostic examinations, biopsies, drainage, and embolizations, and we should not consider failure to rescue as an option.

HR3: Monobloc Hospital with a Podium and 2 or More Towers {#sec2_11}
---------------------------------------------------------

This kind of architecture allows for the creation of a COVID-negative area in one tower and a COVID-positive area in another tower. The distribution of the clinical and technical departments will be complete, as in HR1.

HR4 {#sec2_12}
---

In this proposal, we considered that the prevalence of the infection would remain very high for many weeks, justifying that the most important hospital in the region is entirely dedicated to the treatment of COVID-positive patients. In such scenarios, another structure (public or private hospital) will be dedicated to the treatment of COVID-negative patients. As in HR1, this COVID-negative hospital must have all departments and full competence to treat all kinds of complications and prevent failure-to-rescue situations.

HR5 {#sec2_13}
---

In this proposal, we considered that the prevalence of the infection would be low, and the most important hospital in the region will be entirely dedicated to the treatment of COVID-negative patients. In such scenarios, another structure (public or private hospital) will be dedicated to the treatment of COVID-positive patients.

HR6 {#sec2_14}
---

In this scenario, we considered that, in the same country, cluster areas with a high prevalence of infection and areas with a low prevalence could coexist. In this situation, consideration could be given to the transfer of patients in need of a treatment from regions of a high prevalence to regions of a low prevalence. After being quarantined in the low-prevalence region, these patients could be managed with a high safety level.

The Role of Governments and Ministries of Health {#sec1_5}
================================================

While HR1--3 depend only on the internal organization of one hospital, HR4--6 are more complicated to implement. Indeed, these last 3 reorganizations require collaboration between hospitals, which often depends on 2 different funding systems. These hospitals are not used to working together on often-diverging interests. At one end are the public hospitals, which will have to take care of patients who test positive for COVID; at the other end is the for-profit hospital, which will take care of profitable pathologies in order to make money. In between, there is a wide variety of hospitals with intermediate goals, but all of them are working with a silo mentality. The silo mentality is most frequently used in the context of a single organization; however, this concept can also be applied to the healthcare industry. The context of the vast, complex, and multiplayer landscape of the HCS can make interhospital management complex. If HR4--6 are an option, it is likely that the decision will be made by health agencies. The ministry of health has an important role in managing the cancer crisis. Cancer must be declared a priority, as had been the case in the fight against the virus. Oncology and surgical societies must coordinate their efforts to facilitate this prioritization. When surgical activities resume, cancers and other life-threatening pathologies will compete with benign pathologies that may be further delayed. Apart from a ministerial injunction, the aforementioned silo mentality will render the prioritization of life-threatening pathologies difficult at the local level.

Conclusion {#sec1_6}
==========

To prevent excess cancer mortality, it is necessary to anticipate the management of oncology during phase 3 of the pandemic, as it requires a complete reorganization of our healthcare systems.

This adaptation should make it possible to continue cancer management while the virus is still around for an undetermined period of time. The solution will come from our collective intelligence to pool all the resources of our HCS. "Victorious warriors win first and then go to war, while defeated warriors go to war first and then seek to win" (Sun Tzu, *The Art of War*).
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![From left to right, the blue curve shows the increase and decrease in the number of infected cases during the 3 phases of the outbreak. During phases 1 and 2, the risk is a shortage of intensive care beds, and the goal of the health authorities is to flatten the growing curve of the virus (curve in blue dots). During this time, cancer patients cannot be treated, which is represented by a decrease in the green curve during the first 2 phases. A waiting list of cancer patients develops during this period. In the absence of anticipatory measures, the capacity of the oncological system will be overwhelmed by the massive influx of cancer patients from the waiting list but also from the normal flow. The objective is to flatten the curve by taking adaptive measures with the aim of not altering the prognosis of cancer patients. The possible second wave of the epidemic has not been represented on these curves. The area under the curve for the light green and dark green curves should be considered as equal.](ocl-0001-g01){#F1}

![Possible reorganization of monobloc hospitals. Areas in blue are virus-free zones, areas in yellow are contaminated viral zones, and areas in green are uncertain viral status zones. All patients use the green road to the triage area. After screening, the patient is redirected according to the presumed viral state to the yellow or blue area. Dedicated elevators are identified and used by dedicated patients. The blue elevator cannot stop on the yellow floors, and the yellow elevator cannot go up to the blue floors. Green floors are shared common areas (technical units, radiology departments, etc.). If a second wave of infection hits the country, the COVID-negative floors will gradually be converted into COVID-positive floors. The yellow and blue arrows show the possible evolution in the case of a second wave.](ocl-0001-g02){#F2}

###### 

Symptom checklist and history exposure for COVID-19

  ----------------------------------------------------------------------------------------------------------------- ---
  *Current symptoms*                                                                                                
  Fever/antipyretics use                                                                                            □
  Cough                                                                                                             □
  Hemoptysis (coughing up blood, spitting blood)                                                                    □
  Congested nose                                                                                                    □
  Phlegm                                                                                                            □
  Shortness of breath/respiratory difficulties                                                                      □
  Headache                                                                                                          □
  Sore throat                                                                                                       □
  Jaw/facial pain                                                                                                   □
  General muscle/joint pain                                                                                         □
  Fatigue/exhaustion                                                                                                □
  Concentration difficulties                                                                                        □
  Loss of smell                                                                                                     □
  Loss of taste                                                                                                     □
  Nausea/vomiting                                                                                                   □
  Diarrhea                                                                                                          □
                                                                                                                    
  *Exposed during the 14 days preceding the onset of symptoms*                                                      
  Travel or residence in areas with recent local transmission of COVID-19 or local groups with confirmed patients   □
  Close contact with confirmed COVID-19 patients (positive via a throat swab/PCR)                                   □
  Close contact with people from high-risk areas or local groups with a reported fever or respiratory symptoms      □
  ----------------------------------------------------------------------------------------------------------------- ---

Clinicians should use their judgment to determine whether a patient has signs or symptoms consistent with COVID-19 and whether the patient should be tested. Most patients with confirmed COVID-19 have developed fever and/or symptoms of acute respiratory illness (e.g., cough), but some infected patients may have other symptoms as well, as listed.
